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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 24 March 2008 have been fully considered but they 
are not persuasive. 

The applicant has amended claim 16 to recite "discharging the liquid droplets 
from the nozzles such that: each of the liquid droplets has said weight; thereby , the 
diameter of the liquid droplets after impact is roughly equal to the arrangement pitch of 
the plurality of pixel regions, to coat each of the plurality of pixel regions with the liquid 
droplets having a joined portion therebetween; and the joined portion of the liquid 
droplets is located at a boundary of the pixel regions." As discussed in the office 
actions of 13 July 2007 and 28 December 2007, the word "thereby" requires the method 
to have the diameter determined by the act of discharging the droplets such that they 
have the said weight, rather than being due to other features such as the recessed 
portions in Hsieh, for instance. Therefore, this amendment patentably distinguishes the 
method of claim 16 from the prior art. 

Regarding claim 20, reciting a liquid crystal discharging device, the applicant 
argues [p. 7-8] that there is no "joined portion" in Masazumi. This is correct, but not 
relevant. As stated in the rejection [p. 6 of the office action of 28 December 2007], this 
is a limitation on the intended use of the device; since the device disclosed by the prior 
art is capable of performing this function, the limitation does not distinguish the claimed 
device over the prior art. 
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The applicant argues [p. 10] regarding this "intended use" position that the 
feature is not executed by a user but instead by the controller. In the opinion of the 
examiner, this is not persuasive because the claim language does not make it clear that 
the features relied upon for patentability by the applicant are automatically carried out 
by the controller, without the intervention of a user, and are therefore structural 
limitations of the discharging device rather than functional intended-use limitations. In 
the rejection below, the examiner has carefully parsed the claim language to indicate his 
understanding of which claim limitations belong in each group. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 20, 22, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Masazumi et ai, U.S. Patent No. 6,331 ,884 in view of Hashizume et 
al., US 2002/0062787 and further in view of Yamamoto et al., Japanese Patent 
Document No. 09-138410. 

Masazumi discloses [see Fig. 5, for instance] a liquid crystal discharging device 
comprising a discharge unit for discharging liquid crystals to arrange the liquid crystals 
on a substrate on which a plurality of pixel regions composed of a plurality of pixels are 
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formed, the discharge unit including a plurality of nozzles [N2, N3, N4] for discharging 
the liquid crystals [9a, 9a', 9a"] in a form of liquid droplets. 

Masazumi does not disclose the structural limitation of a weight measurement 
device which measures a weight of a single liquid droplet. Hashizumi discloses [see 
paragraphs 0103-0104, for instance] an analogous discharge unit with a weight 
measurement device [54] which measures a weight of the single liquid droplet, enabling 
the discharge unit to discharge the liquid droplets from the nozzles such that each of the 
liquid droplets has said weight. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to have such a weight measurement device, 
motivated by the teaching of Hashizumi that this allows the drop sizes to be constant, 
despite environmental (or other) changes during the processing. 

Masazumi does not appear to explicitly disclose the structural limitation of a 
controller that controls an interval between the liquid droplets discharged from the 
nozzles, with the controller making the discharge unit discharge the liquid droplets from 
the nozzles. However, in order to function, the device must have such a controller, 
controlling the motion of the nozzles relative to the substrate and the rate of discharge 
of droplets. 

In the opinion of the examiner, the remaining claim limitations are functional 
limitations related to the intended use of the discharging device, rather than structural 
limitations of the device. 

First, the claim recites that the interval is based on a diameter of liquid droplets 
after impact of the liquid droplets on the substrate, which was measured in advance. 
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This is an intended-use limitation, in that a device having this structure could be used to 
discharge liquid droplets in this manner. Regardless of this being an intended-use 
limitation, the examiner notes that Yamamoto teaches [see Fig. 7] that when using an 
ink-jet/nozzle technique, the diameter of the liquid droplets after impact of the liquid 
droplets on the substrate should be considered, since having droplets too far apart [as 
in Fig. 7b] leads to separated droplets on the substrate and an uneven coverage of the 
substrate, for instance. It would therefore have been obvious to one of ordinary skill in 
the art at the time of the invention to use a method in which an arrangement pitch of the 
liquid droplets is determined based on a diameter of the liquid droplets after impact on 
the substrate, which would have to be measured in advance (or the teaching could not 
be applied). 

Second, the claim recites that the liquid droplets have the following properties 
when discharged: each of the liquid droplets has the said weight; and thereby, the 
diameter of the liquid droplets after impact is roughly equal to the arrangement pitch of 
the plurality of pixel regions, to coat each of the plurality of pixel regions with the liquid 
droplets, having a joined portion therebetween; and the joined portion of the liquid 
droplets is located at a boundary of the pixel regions. This is not a structural limitation 
of the device, but rather a description of the droplets discharged by the device. The 
recitation that " the controller makes said discharge unit discharge the liquid droplets 
from the nozzles such that..." does not overcome this difficulty by requiring the 
controller to have particular structural features, since if a user were to intervene to 
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instruct the device to produce such droplets, the controller would then blindly carry out 
exactly the recited limitation. 

Regarding whether the above device based on Masazumi would be capable of 
carrying out these limitations, Masazumi discloses that the liquid crystal arrangement 
device discharges the liquid droplets from the nozzles such that each of the liquid 
droplets has a certain amount and the diameter of the liquid droplets after impact is 
roughly equal to the arrangement pitch of the plurality of pixel regions [see Fig. 1B; note 
that since the resin 9b constitutes a non-display area, it will have a small size relative to 
the pixel display area, so the diameter will by "roughly equal" to arrangement pitch, 
within the scope of how the examiner understands that relative term; also note that the 
resin does not act to define the placement of the liquid crystal as the recessed portions 
in Hsieh do], to coat each of the plurality of pixel regions with the liquid droplets. It 
therefore appears quite reasonable that the above device would be capable of carrying 
out the intended-use limitations if so directed. 

Claim 20 is therefore unpatentable. 

Like the existence of a controller, a drive system for moving the nozzles and the 
substrate relative to each other and aligning each impact location of the liquid droplets 
with each location of the pixel regions would be necessary for the device to function. 
Claim 22 is therefore unpatentable. 

Masazumi does not disclose that the arrangement pitch is obtained by selecting 
a subset of the nozzles having a pitch therebetween equal to the arrangement pitch, 
among the plural nozzles. The examiner takes official notice that ink-jet heads having a 
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plurality of nozzles, with only a subset of nozzles being activated at a given instant, are 
well-known in the art [this assertion was not traversed by the applicant, so it is now 
considered admitted prior art, see MPEP 2144.03]. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to do so, motivated by the desire to 
have the flexibility to use an available nozzle head and selecting a subset of its nozzles 
having the desired arrangement pitch, rather than having to obtain a specially designed 
nozzle head having its nozzle arrangement matching the pixel arrangement (which can 
vary for different devices which would beneficially be manufactured using the same 
equipment). The controller would thereby control the interval by selecting the nozzles 
having a pitch therebetween equal to the arrangement pitch, among the plural nozzles. 
Claim 28 is therefore unpatentable. 

4. Claims 20 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hsieh et al., U.S. Patent No. 6,867,840 in view of Hashizume et al., US 
2002/0062787 and further in view of Yamamoto etal., Japanese Patent Document No. 
09-138410. 

Considering claim 20, Hsieh discloses [see Figs. 3E and 7, for instance] a liquid 
crystal discharging device comprising a discharge unit for discharging liquid crystal 
[170] to arrange the liquid crystal on a substrate [100] on which a plurality of pixel 
regions composed of a plurality of pixels are formed, the discharge unit comprising a 
plurality of nozzles which discharge liquid crystal in a form of liquid droplets, with each 
of the plurality of pixel regions being coated with the liquid droplets. 
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Hsieh does not disclose the structural limitation of a weight measurement device 
which measures a weight of the single liquid droplet. Hashizumi discloses [see 
paragraphs 0103-0104, for instance] an analogous discharge unit with a weight 
measurement device [54] which measures a weight of the single liquid droplet, enabling 
the discharge unit to discharge the liquid droplets from the nozzles such that each of the 
liquid droplets has said weight. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to have such a weight measurement device, 
motivated by the teaching of Hashizumi that this allows the drop sizes to be constant, 
despite environmental (or other) changes during the processing. 

Hsieh also does not necessarily explicitly disclose the structural limitation that 
there is a controller that controls an interval between the liquid crystal discharged from 
the nozzles, with the controller making the discharge unit discharge the liquid droplets 
from the nozzles. However, in order to function, the device must have such a controller, 
controlling the motion of the nozzles relative to the substrate and the rate of discharge 
of the droplets. 

In the opinion of the examiner, the remaining claim limitations are functional 
limitations related to the intended use of the discharging device, rather than structural 
limitations of the device. 

First, the claim recites that the interval is based on a diameter of liquid droplets 
after impact of the liquid droplets on the substrate, which was measured in advance. 
This is an intended-use limitation, in that a device having this structure could be used to 
discharge liquid droplets in this manner. Regardless of this being an intended-use 
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limitation, the examiner notes that Yamamoto teaches [see Fig. 7] that when using an 
ink-jet/nozzle technique, the diameter of the liquid droplets after impact of the liquid 
droplets on the substrate should be considered, since having droplets too far apart [as 
in Fig. 7b] leads to separated droplets on the substrate and an uneven coverage of the 
substrate, for instance. It would therefore have been obvious to one of ordinary skill in 
the art at the time of the invention to use a method in which an arrangement pitch of the 
liquid droplets is determined based on a diameter of the liquid droplets after impact on 
the substrate, which would have to be measured in advance (or the teaching could not 
be applied). 

Second, the claim recites that the liquid droplets have the following properties 
when discharged: each of the liquid droplets has the said weight; and thereby, the 
diameter of the liquid droplets after impact is roughly equal to the arrangement pitch of 
the plurality of pixel regions, to coat each of the plurality of pixel regions with the liquid 
droplets, having a joined portion therebetween; and the joined portion of the liquid 
droplets is located at a boundary of the pixel regions. This is not a structural limitation 
of the device, but rather a description of the droplets discharged by the device. The 
recitation that " the controller makes said discharge unit discharge the liquid droplets 
from the nozzles such that..." does not overcome this difficulty by requiring the 
controller to have particular structural features, since if a user were to intervene to 
instruct the device to produce such droplets, the controller would then blindly carry out 
exactly the recited limitation. 
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Regarding whether the above device based on Hsieh would be capable of 
carrying out these limitations, Hsieh discloses that the liquid crystal arrangement device 
discharges the liquid droplets from the nozzles such that each of the liquid droplets has 
a certain amount and shows a droplet being associated with each pixel region [see Fig. 
4E, for instance] to coat each of the plurality of pixel regions with the liquid droplets. 
Also, as shown in Fig. 7 of Hsieh, due to the passages [630] through the walls around 
the pixel regions, there is a joined portion of the liquid droplets which is located at a 
boundary of the pixel regions. It therefore appears quite reasonable that the above 
device would be capable of carrying out the intended-use limitations if so directed. 

Considering the limitation of claim 22, Hsieh appears to disclose aligning each 
impact location of the liquid droplets with each location of the pixel regions (if not, this 
would have been an obvious matter of optimization). However, Hsieh does not disclose 
a drive system for moving the nozzle and the substrate relative to each other (Hsieh 
shows only a cross-sectional slice of its device, and is silent on how the entire substrate 
is covered). Yamamoto discloses [see Figs. 6 and 7, for instance] an inkjet device with 
a plurality of nozzles [Fig. 6] as shown in Hsieh, which covers the entire substrate by 
being moved by a drive system [inherent in Fig. 7]. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to use such a drive system in the 
device of Hsieh, motivated by the desire to use a single small set of nozzles to 
efficiently and flexibly cover substrates of varying sizes. 

Claims 20 and 22 are therefore unpatentable. 
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5. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsieh et 
al., U.S. Patent No. 6,867,840 in view of Hashizume etai, US 2002/0062787 and 
Yamamoto et al., Japanese Patent Document No. 09-138410 as applied above, and 
further in view of Yamamoto et al., US 2004/0201 81 8. 

Yamamoto '818 discloses [see Fig. 5] a ink-jet nozzle system in which the 
nozzles are controllable (by a controller). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to use such an ink-jet system, motivated by the 
desirability of being able to control the nozzles to turn on and off. 

In the device and method discussed above, liquid is dropped from all the nozzles 
shown in Hsieh and Yamamoto; alternatively stated, the arrangement pitch is obtained 
by selecting all the nozzles, and the nozzles have a pitch equal to the arrangement 
pitch, among the plural nozzles. Similarly, the controller controls the interval in part by 
selecting all the nozzles, as well as in part by selecting the drive speed. The above 
device and method do not disclose that the arrangement pitch is obtained by selecting a 
subset of the nozzles having a pitch therebetween equal to the arrangement pitch, 
among the plural nozzles. The examiner takes official notice that ink-jet heads having a 
plurality of nozzles, with only a subset of nozzles being activated at a given instant, are 
well-known in the art [this assertion was not traversed by the applicant, so it is now 
considered admitted prior art, see MPEP 2144.03]. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to do so, motivated by the desire to 
have the flexibility to use an available nozzle head and selecting a subset of its nozzles 
having the desired arrangement pitch, rather than having to obtain a specially designed 
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nozzle head having its nozzle arrangement matching the pixel arrangement (which can 
vary for different devices which would beneficially be manufactured using the same 
equipment). The controller would thereby control the interval by selecting the nozzles 
having a pitch therebetween equal to the arrangement pitch, among the plural nozzles. 
Claim 28 is therefore unpatentable. 

Allowable Subject Matter 

6. Claims 16, 17, and 27 are allowed. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art does not disclose the method of claim 16, in particular the limitations 
that the liquid crystal is discharged in a form of liquid droplets, comprising discharging 
the liquid droplets from the nozzles such that: each of the liquid droplets has said 
weight; thereby , the diameter of the liquid droplets after impact is roughly equal to the 
arrangement pitch of the plurality of pixel regions, to coat each of the plurality of pixel 
regions with the liquid droplets having a joined portion therebetween; and the joined 
portion of the liquid droplets is located at a boundary of the pixel regions. Claim 16 is 
therefore allowed, as are its dependent claims 17 and 27. 

Conclusion 

8. Applicant's amendment necessitated any new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number is (571 ) 
272-2302. The examiner can normally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Andrew Schechter/ 
Primary Examiner, Art Unit 2871 
Technology Center 2800 
20 July 2008 



